Enhanced suppression of tumor growth by combination of angiogenesis inhibitor O-(chloroacetyl-carbamoyl)fumagillol (TNP-470) and cytotoxic agents in mice.
The antitumor effect of the novel angiogenesis inhibitor O-(Chloroacetyl-carbamoyl) fumagillol, TNP-470 (TNP, s.c.), a synthetic analogue of fumagillin, was studied in combination with cytotoxic agents--mitomycin C (MMC, i.p.), Adriamycin (i.p.), cisplatin (i.p.), and 5-fluorouracil (i.p.), using B16BL6 melanoma (B16 M) and Lewis lung carcinoma in C57BL/6 mice. When the mice were treated on days 3 and 5, addition of MMC (total dose, 5 mg/kg) or 5-fluorouracil (140 mg/kg) to TNP (150 mg/kg) maximally reduced s.c. B16 M volume from 60 to 15% or from 68 to 40% of control, respectively, and addition of MMC (5 mg/kg) to TNP (150 mg/kg) reduced s.c. Lewis lung carcinoma volume from 75 to 62% of control (P < 0.02, compared to the corresponding single drug treatments). During treatment on days 3, 5, 7, 9, and 11, addition of MMC (5 mg/kg) to TNP (150 mg/kg) reduced s.c. B16 M volume from 43 to 6% of control and reduced the number of pulmonary metastasis of i.v. B16 M from 26 to 5% of control (P < 0.001). For established tumors (> 5 mm in maximal diameter), addition of MMC (12-14 mg/kg), Adriamycin (15-17.5 mg/kg), or cisplatin (4 mg/kg, by one shot) to TNP (120-140 mg/kg) with a 6-7 fractionated dosing schedule reduced s.c. B16 M volume from 50 to 20, 24, or 31% of control and reduced s.c. Lewis lung carcinoma volume from 52 to 34, 27, or 34% of control, respectively (P < 0.02). The effect of combination therapy was additive and dose-dependent, and the earlier fractionated dosing schedule exerted more enhanced antitumor effects. TNP reduced the body weight by approximately 10% of control at maximum, but this toxicity was reversible and was not affected by addition of the cytotoxic agents. The results suggest that the combination of angiogenesis inhibitor TNP and standard cytotoxic agents can be a beneficial addition to the treatment of solid tumors.